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SCREENING FOR RESISTANCE TO ASPERGILLUS FLAVUS INVASION AND 
AFLATOXIN PRODUCTION IN GROUNDNUTS 'DRY SEED' RESISTANCE TESTS 
A f l a t o x l n s  are h i  gh ly  t o x i c  and carc inogenic substances which 
are produced by c e r t a i n  s t r a i n s  o f  f ung i  o f  the  AspergzZZm j l a t s ~ s  
and AspergiZZus pamsitious groups when growing under favourable 
condf t ions upon s u i t a b l e  substrates.  Groundnut seeds, and i n  p a r t ~ c u l a r  
mature d r l e d  seeds which are wetted, are considered t o  be favourable 
substrates f o r  growth o f  the  fung i  and f o r  production o f  a f l a t o x ~ n s  
I t  i s  n o t  uncomnon i n  the  t r o p i c s  t o  f l n d  groundnuts s to red  on the  fawn 
and Sn comnercial u n i t s  under very poor c o n d i t ~ o n s  w l t h  a h%gh r f s k  o f  
acc identa l  wet t ing ,  Spores o f  the  fung i  a re  almost unaversal ly  .present 
and i f  the s to red  seeds absorb s u f f i  c i e n t  moisture ( f rom r a l n  water 
seepage, condensation, o r  as a r e s u l t  o f  heavy i n s e c t  f n fes ta t i on )  t o  
r a i s e  them above 8% water content,  then invas ion  by A, fZawus and 
product ion o f  a f l a t o x i n  can occur, Seeds w i t h  damaged tes tas  are more 
e a s i l y  and r a p f d l y  invaded by A, fZavus than are  seeds w ~ t h  i n t a c t  tes tas  
and at was l o g i c a l  t o  consider the p o s s l b l l i t y  t h a t  groundnut genotypes 
mlght  be found which had h igh  l e v e l s  o f  res is tance t o  penet ra t ion  of 
the  t e s t a  by A, f l a u u ~ ~  Recent research has shown t h a t  a number of  
c u l t i v a r s  and b r e e d ~ n g  l l n e s  do possess h igh  res is tance t o  Invasion and 
co lon i sa t i on  by A, fZavus o f  i n t a c t ,  d r ~ e d  seeds when these are  
rehydrated and sur face inocu la ted  w i t h  spores o f  the fungus, Most 
researchers have used the  screening technique devised by Mixon and 
Rogers (see Agron,J, 65: 560-562) o r  mod i f i ca t i ons  o f  i to Such a 
mod i f i ca t i on  i s  described i n  d e t a i l  i n  thas paper, 
Another approach t o  so l v ing  the  a f l a t o x i n  problem by se lec t fon  
and breeding f o r  resistance i s  based on the  p o s i l b l e  existence of 
groundnut genotypes w l  t h  seeds susceptf b l e  t o  invaslon and dblonf s a t i o n  
by A ,  fZavus bu t  which are  unfavourable substrates f o r  a f l a t o x i n  
product ionu Ear ly  work an t h i s  area produced promising r e s u l t s  b u t  
f u r t h e r  research f a i l e d  t o  confirm the f fndings,  However, there  were 
d e f i n i t e  i nd i ca t i ons  of differences i n  the  e f f i c i e n c y  of various 
c u l t l v a r s  as substrates f o r  a f l a t o x i n  productton and l t  i s  considered 
useful t h a t  gemplasm c o l l e c t i o n s  be screened f o r  the a b i l  I t y  o f  entries 
t o  support a f l a t o x i n  product ion, Such screening could we l l  be 
in tegra ted w i t h  screening f o r  d ry  seed res4 stance t o  lnvaslon and 
co lon isa t i on  by A ,  fZavus and t h i s  approach i s  taken i n  the method 
described i n  t h f s  paper, 
Methods used f o r  rou t fne  analysfs o f  a f l a t o x i n  I n  groundnut 
samples by the  'mlnfcolumn technique, and fo r  quant l  t a t i v e  analysfs o f  
a f l  a tox in  Involving the  use o f  spectrophotometer, are a lso  described, 
PREPARATION OF MATERIALS FOR DRY SEED RESISTANCE TESTING 
For successful screening it I s  essent la l  t h a t  t e s t  resu 1 t s  
should be accurate and reproducible, The labora tory  t e s t  procedures 
described i n  th4s paper are f a f r l y  easy t o  s tandardhe but  the  
preparat ion and se lec t fon  o f  the t e s t  groundnut seeds can present 
problems i n  t h a t  s l i g h t  va r fa t i ons  I n  growtng condf t ions and post-harvest 
d ry ing  procedures may have s f g n i f i c a n t  e f f e c t s  upon t h e  performance o f  
e n t r i e s  i n  the dry  seed res is tance t e s t ,  If possible, sowing dates 
o f  t e s t  groundnuts should be so arranged t h a t  a l l  en t r i es  reach ma tu r i t y  
a t  the same time. However, i f  t h i s  cannot be done, comparisons should 
on ly  be made between groups o f  en t r i es  which have s e t  pods and matured 
under comparable condi t i ons .  Check cu l  t l v a r s  should be included and 
these should match the season length  of the  t e s t  en t r i es  and should 
inc lude d ry  seed r e s i s t a n t  and suscept ib le types. 
We1 1 grown 'heal t h y '  p lan ts  should be l i f t e d  a t  optimum m a t u r i t y  
(determined by 1 i f t i n g  and examining sample p lan ts )  and undamaged, 
mature pods c a r e f u l l y  removed. The pods are then washed and d r i e d  i n  
a forced draught oven operat ing a t  8 ' ~  above ambient temperature u n t i l  
the seeds are  below 5% m.c. Seed moisture contents are determined 
using 5 r e p l i c a t e  samples o f  10 seeds each. The seeds are s l i c e d  i n t o  
small pieces which are placed i n  a prev ious ly  weighed container and 
t h i s  i s  then weighed t o  deternine the  weight of seeds, The containers 
w i t h  seeds are then d r i e d  i n  a forced draught oven a t  105 '~  f o r  5 hours 
afterwhich t ime they are placed i n  dessicators t o  cool.  When cool they 
are re-weighed and the  weight o f  water d r iven o f f  i s  calculated. Moisture 
content o f  the i n i t i a l  seed samples i s  expressed on a wet weight basls. 
I n i t i a l  'na tura l  ' i n f e c t i o n  of seeds w i t h  A. fZavus and other  
fung i  i s  o f  obvious importance as such i n f e c t i o n  could i n t e r f e r e  w i t h  
the i nocu la t i on  t e s t  f o r  res is tance t o  A. fZavus invasion and a lso  
w i t h  assessment o f  a f  1 atox ins product iqn. It i s  therefore necessary 
t o  t e s t  seeds a f t e r  post-harvest  d r y i n g  t o  determine the  percentage 
o f  seeds i n f e c t e d  by A ,  fZavus and var ious  o the r  fung i ,  Pods are 
opened c a r e f u l l y  by hand and seeds removed. For each e n t r y  100 
f u l l - s i z e d ,  undamaged seeds are taken. The seeds are p laced i n  a 
s t e r i l e  conta iner  and soaked f o r  1 minute i n  s t e r i l e  d i s t i l l e d  water,  
The water  i s  then dra ined o f f  and replaced by a 0.5% aqueous s o l u t i o n  
o f  sodium hypoch lor i  t e  i n  whlch t h e  seeds are  soaked f o r  3 minutes, 
The s o l u t i o n  i s  then dra ined o f f  and t h e  seeds r i n s e d  i n  3 changes 
o f  s t e r i l e  water.  Seeds a re  then p l a t e d  o u t  a s e p t i c a l l y  onto 
Czapek Dox Rose Bengal Streptomycin Agar medium i n  9 cm diameter 
pe t r l -d ishes,  5 seeds t o  a dish. The p l a t e s  are  incubated a t  2 5 ' ~  f o r  
about 8 days w i t h  observat ions being made o f  any development o f  fungal  
colonies from the  seeds from day 3 onwards, A1 1 fung i  should be 
i d e n t i f i e d  t o  species if poss ib le  and p a r t i c u l a r  a t t e n t i o n  should be 
p a i d  t o  A. fZavus and r e l a t e d  species. I f  l e v e l s  o f  l n f e c t l o n  i n  
excess of 5% are recorded, the  above t e s t  should be repeated bu t  with 
t h e  mod i f i ca t i on  t h a t  t h e  sodium hypoch lo r i t e  s o l u t i o n  1s replaced by 
a 0,1% aqueous s o l u t l o n  of mercur ic  ch lo r fde .  
D r ied  pods should be s tored i n  sealed conta iners  a t  room 
temperature f o r  2 months before  r e s l  stance t e s t i n g ,  
The inoculum o f  A. fZavu8 o r  A, parasiticus i s  prepared as fo l lows 
f o r  inoculation of seeds f o r  t he  d r y  seed res i s tance  t e s t ,  Known 
a f l a t o x i n  producing s t r a i n s  o f  A, fZavus and A.  pamsiti'cus should 
be selected and maintafned on Czapek Dox Agar medium. For use i n  the 
screening t e s t s  the cu l tu res  should be 8-10 days old. It i s  p re ferab le  
t o  have f resh  cu l tu res  from the stock cu l tu res  and St should be arranged 
t h a t  a t  a l l  the  times fresh 8-10 day o l d  cu l tu res  are ava i lab le  f o r  
the dry seed res is tance tes t ing .  For preparat ion o f  the inoculum, 
cu l tu res  of 8-10 days i n  age are flooded w i t h  s t e r i l e  d l s t l l l e d  water 
conta in ing 5% Tween 20 ( v l v )  and spores detached gent ly  from the cu l tu res  
and removed i n  the  suspension which i s  adjusted t o  contain 4.0 x lo6 
conidia per m l .  A haemocytometer i s  used i n  est imat ing spore concentrat ion, 
TEST FOR ' DRY SEED' RESISTANCE TO INVASION AND COLONISATION BY A ,  FLAVUS 
1, Pods produced, selected, d r i e d  and stored as descrfbed above are 
removed from t h e i r  containers, c a r e f u l l y  hand she1 led, and seeds 
selected f o r  the t e s t  t h a t  are f u l l - s i z e d  and f ree  from v i s i b l e  damage 
t o  the  testa,  
2, Moisture content i s  determined on 50 seeds by the method already 
described. 
3 ,  Sound seeds o f  uni form s ize  and shape w i t h  i n t a c t  testas are taken 
i n  approximately 20 g  seed l o t s  wtth 3-5 r e p l  i ca t ions ,  
4. Approximately 20 g  o f  seed i n  rep l  i ca tes  are su r face -s te r i l  4 zed 
separately by soaktng them f o r  2 mfnutes i n  a  0.1% aqueous s o l u t i o n  
o f  mercuric ch lor ide.  This i s  fo l lowed by 4 r inses  i n  s t e r i l e  
d i s t i l l e d  water, 
5. The seeds are then hydrated t o  approximately 20% m s C .  (on weight 
basis using data from - 2. above) by soaklng them for  between 10 
and 15 minutes i n  s t e r i l e  d f s t l l l e d  water. Time of soaklng 
required i s  determined by i n i t i a l  seed moisture content  and 
genotype. 
6. The seeds are then placed asept ica l ly  i n  a s t e r f l e  9 cm dlameter 
pe t r l - d i sh  and 1 m l  of the spore suspension (prepared as descrtbed 
above) added t o  them. The spore suspension i s  spread over the 
seeds by gent ly  sw i r l i ng  them around w i t h i n  the dish. 
7. The p la tes  are placed over water i n  seml-r ig id p l a s t i c  boxes which 
have t i g h t  f i t t i n g  l i d s  and these are then placed i n  an incubator 
running a t  2 5 ' ~  and incubated f o r  8 days. 
8, Remove boxes contain ing plates t o  an examination chamber f i t t e d  
w f t h  an a f r  ex t rac t ion  system voiding t o  the outsfde of the 
laboratory.  Remove the plates and record resu l t s  of tes t ,  
STAFF DOING THE RECORDING SHOULD WEAR PROTECTIVE RUBBER GLOVES 
AND ALSO FACE MASKS AND ALL HANDLING OF TEST MATERIALS MUST BE 
DONE WITHIN THE EXAMINATION HOOD (A SEPARATE 'SAFETY ' LEAFLET -- 
"SAFETY MEASURES WHEN HANDLING A. FLvlVUS GROUP FUNGI AND 
AFLAWXINS" -- HAS BEEN PREPARED). 
a) record t o t a l  number o f  seeds 
b) record number o f  seeds w i t h  sporu la t ing growth o f  A ,  f l m m  
on t h e i  r surfaces. This f igure t o  be converted t o  a percentage, 
i ,e,, the percentage of t e s t  seeds on which sporu la t ing 
growth of A, JZavus occurred, 
c )  where sporu la t ing growth occurs, c l a s s i f y  t h i s  i n t o  the grades 
o f :  i) sparse i i ) moderate i i f )  dense 
d)  w i t h  a sharp blade c u t  open every seed (transverse sect ion) and 
record whether o r  n o t  the A ,  fZavus has colonised the i n t e r i o r  
of the cotyledons, Record the  numbers o f  seeds w i t h  and wi thout  
external  sporulat ing growth o f  A. fZavw which have i n te rna l  
growth o f  the fungus, These f igures can then be expressed as 
percentages. 
I n  cases where sporulat ion i s  very sparse i t  may be necessary t o  
examhe the seeds under the stereo-microscope. It may also be necessary 
t o  examIne i n  t h i s  way seeds on which sporulat ing growth i s  r e s t r i c t e d  
t o  small areas o f  the seed surface I n  case t h i s  I s  l i n ked  w i t h  damage 
t o  the  tes ta  t h a t  may have escaped not ice dur ing i n i t i a l  se lec t ion o f  
the seeds. 
The fo l low ing  guide can be used t o  c l a s s i f y  genotypes: 
RES I STANT - sporulat ing growth o f  A. ftavus present 
on less than 15% o f  seeds; growth and 
sporu la t ion sparse. 
DRY SEED RESISTANCE TESTING 
SAMPLES BEFORE TEST 
Un~noculated seeds of groundnut 
cu l t ~va rs  ; h : l l  f b  
(a) Highly susceptible cult ivar 
, (OG 43-4-1); 
RESISTANT CULTIVARS 
": ' (JUNAGADH-11 and PI 337409) 
(b) Seeds cut open to show internal 
infect ion by A. f lavus 
MODERATELY RESISTANT sporu la t ing  growth o f  A. fZavus 
present on 16-30% of seeds; 
sporu la t ion  moderate t o  dense, 
SUSCEPTIBLE - sporu la t ing  growth o f  A. fZavus 
present  on 31-50% o f  seeds; 
sporu la t ion  dense. 
HIGHLY SUSCEPTIBLE - sporu la t i ng  growth of A. fZavus 
present on over  50% o f  seeds; dense 
growth and sporu la t ion .  
10. Checks: It i s  essent ia l  t h a t  un inoculated bu t  o therwise s i m f l a r l y  
t r ea ted  p la tes  o f  each t e s t  en t r y  be included. I t  i s  a l s o  r equ i r ed  
t h a t  r e s i s t a n t  and suscept ib le  check c u l t i v a r s / l i n e s  be inc luded 
a t  each t ime o f  t e s t i n g  t o  mon i to r  t he  t e s t  cond i t i ons .  
TEST FOR CAPACITY OF SEEDS TO SUPPORT PRODUCTION OF AFLATOXINS FOLLOWING 
COLONISATION BY TOXIGENIC STRAINS OF A. FLAWSIA, PARASITICUS 
The s t a r t i n g  p o i n t  f o r  t h i s  t e s t  i s  t he  end of t he  t e s t  descr jbed 
above for  d ry  seed res is tance t o  invas ion and co l on i sa t i on  by A. f'lauus, 
The t e s t  could be c a r r i e d  o u t  Independantly o f  t he  prev ious one f n  which 
case t he  seeds would be surface s c a r i f i e d  t o  f a c i l i t a t e  fungal l nvas lon  
before ca r r y i ng  o u t  stages 4 t o  L o f  t h e  d ry  seed res is tance  t e s t .  
I .  Take sample o f  seeds t h a t  have been: 
(a )  s c a r i f i e d  and inocu la ted  then incubated as per  stages 1 to P 
of t h e  d r y  seed tes t .  
o r  (b)  seeds from stage 9 o f  dry  seed t e s t  where most o f  seeds have 
been successfu l ly  colonised by the A .  fZavus s t ra ins .  Where 
co lon isat ion has been less  successful o r  growth of the fungus 
over the seeds has been sparse, seeds should be surface 
sca r i f i ed ,  a f u r t h e r  1 m l  o f  spore suspension (prepared as 
described above) added, and the p l a t e  incubated a t  2 5 ' ~  f o r  a 
f u r t he r  8 days. Proceed t o  detect ion o f  a f la tox ins .  
Minicolumn Detection Method For A f la tox ins :  
For convenience i n  la rge  scale screening a 'min ico l  umn' technique 
f o r  the detect ion o f  a f l a t ox i ns  has considerable advantages and the 
method described i s  t h a t  o f  Romer using the velasco minicolumn (Romer, 
T.R. 1975. JAOAC 58:500-506). I n  the screening method, a f l a t ox i ns  are 
ext rac ted w i t h  acetone-water (85 : 15), and inter ferences are removed 
by adding cupr ic carbonate and f e r r i c  ch lo r ide  gel ,  The a f l a t ox i ns  are  
ext rac ted from the aqueous phase w i t h  chloroform and the chloroform 
ex t rac t  i s  washed w i t h  a basic aqueous so lu t ion.  A velasco-type 
minicolumn i s  used t o  f u r t h e r  p u r i f y  the ex t rac t  and capture the 
a f l a t ox i ns  i n  a t i g h t  band, I n  add i t ion,  the presence o f  a f la tox fns  
i n  the p o s i t i v e  samples can be confirmed and the tox ins  can be 
q u a n t i t a t i v e l y  measured, using the same ex t rac t  as t h a t  used f o r  the 
min ico l  umn. 
The f o l  lowing steps are involved i n  the min ico l  umn detect ion 
method for  a f la tox ins :  
1, Ex t rac t ion :  
(a )  Place 50 g sample i n  a clean s ta in less  s tee l  blender j a r ,  
add 250 m l  o f  an acetone : deionized water (85: 15) m ~ x t u r e ,  
and blend f o r  3 minutes, I t  i s  essent ia l  t h a t  the j a r  has 
a c lose f i t t i n g  l i d .  
(b )  F l l  t e r  the e x t r a c t  through No.4 Whatman paper, 
( c )  Transfer 150 in1 o f  f i l  t r a t e  t o  a 250 m l  capaci ty  beaker, 
2. Pu r i f i ca t i on :  
(a )  Prepare a mlx ture  o f  170 m l  of 0.2 N NaoH and 30 m l  FeCI3 i n  
a 600 m l  capaci ty  beaker, mix we1 1 . 
(b)  To the sample e x t r a c t  (1.5.) add 3 g basic CuCo3, mix we l l ,  
then add t o  mfxture 2.a. i n  the 600 m l  beaker, Add t o  the mix ture  
150 m l  o f  diatomaceous ea r th  and mix we1 1, F l l  t e r  the mlx ture  
through No. 4 Whatman paper, 
( c )  Transfer 150 m l  o f  the f i l t r a t e  t o  a 500 m l  capac~ t y  separat lng 
funnel  ; add 150 m l  o f  0.03% H2S04 and then 10 m l  o f  CHCI 3. 
Shake v igorous ly  f o r  2 minutes then a1 low t o  separate o u t n  
(d) Transfer  the lower CHCI3 l aye r  (13-14-ml ) t o  a 125 m1 capacl ty 
separat lng funnel, Add 100 ml of KOH wash so lu t ion ,  swarl gen t l y  
f o r  30 seconds then a l l ow  t o  separate out, (-if emulsion i s  
formed, d r a i n  t h i s  i n t o  a 10 m l  g-s graduate, add 1 g of anhydrous 
Na2S04, shake f o r  30 seconds then a l l ow  separatfon t o  take place. 
The CHC13 phase need no t  be completely c lear .  If emulsion i s  no t  
broken, t ransfer  i t  t o  a 125 m l  separating funnel and wash w i t h  
50 m l  of 0.03% H2S04). Co l lec t  3 m l  o f  the CHC1 layer  for  t e s t .  
3. Preparation of Ninicolumns: 
The minicolumn i s  prepared using a thin-wal led  glass tube 200 mn 
i n  length  by 5 nnn outs ide diameter. 
(a)  Block one end o f  the tube w i t h  a plug o f  glass wool o f  about 
2-3 mm long. 
(b)  I n s e r t  the t i p  of a small p l a s t i c  funnel i n t o  the open end o f  
the tube. 
(c )  Pour d r i e r i  te, non- ind icat ing,  20-40 mesh (ca l  c i  urn sul fate,  
anhydrous) i n t o  the column t o  a depth o f  8-10 mm. 
(d )  Add f l o r i s i l  (Fisher F-101), a lso t o  a depth of 8-10 mm. 
(e )  Add a layer  of s i l i c a  ge l  to a depth o f  16-20 mm. 
( f )  Add a layer  o f  neutral  alumina t o  a depth o f  8-10 rnm. 
(g)  Add a second layer  o f  d r i e r i t e  t o  a depth o f  8-10 mm, 
(h)  F ina l l y ,  i n s e r t  a small p lug o f  glass wool on top of column. 
N.B.: Tap column a f t e r  each add i t i on  and apply pressure t o  the glass 
- 
wool a t  top o f  column w i t h  t h i n  rod a f t e r  completion. 
Preparation of Reference Mln ico l  urns: 
To prepare reference column containing 10 ng each a f l a t ox i ns  8, 
and GI, place 1 CHC1 
in small v i a l  and add 5 111 standard so lu t ion .  
Transfer en t i  r e  solut ion 
to packed mjnjcolumn and l e t  drafn. Add 3 m1 
e lu t i on  solvent, CHCI3 - 
acetone (9+1) and a l l ow  t o  drain.  
Reference columns prepared by using c h h l o r ~ f o n  extracts from a 
unsontamjnated sample, spiked wfth a su i tab le  r a t i o  and l e v e l  of  
af la tox ins,  win g i v e  the best reference columns for quanti tat ive 
approximation, The reference column i s  no t  necessary f o r  the screening 
tes t ;  however, i t  aids i n  l oca t i ng  and becoming f a m i l i a r  w i t h  the  
a f l a t o x i  n band. Any quant i  t a t l v e  est imation performed by using reference 
columns conta in ing  pure a f l a tox ins  i s  a t  best an approximation. 
4. Development of A f  l atoxlns on M i  n i c o l  umns: 
Add 1 ml o f  t he  CHC13 sample so lu t ion  (stage - 2.d.) - t o  the prepared 
column and a l low t o  drain; t h i s  should take 15-30 mlnutes. This  process 
may be speeded up by applying a s l i g h t  a i r  pressure (rubber bulb attached 
t o  top o f  minicolumn) t o  force the  so lu t ion  down through the top layers  
of the column a t  a r a t e  no t  exceeding 10 m per minute. A f t e r  the solvent 
reaches the adsorbent f l o r i s l l  layer  a l l  f u r t h e r  d ra in ing  t o  be by g rav l t y  
alone. Add a f u r t h e r  3 ml o f  e l u t i o n  solvent (chloroform : acetone, 9: 1 )  
and a l l ow  t o  d ra ln  by g r a v i t y  u n t i l  solvent reaches top o f  the adsorbent. 
Detect ion o f  Af latoxins: 
Place sample column on bench top adjacent t o  reference column, 
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a l l g n l n g  packing interfaces. Turn o f f  room l l g h t s  and shine UV 11ght 
on columns. Note b lue  f luorescent  band 2,5 cm from bottom of reference 
column a t  top of f l o r i s i l  l aye r  due t o  presence of a f l a t o x i n ,  I f  a 
s i m i l a r  b lue f luorescent band I s  v i s i b l e  on the  sample column the  
sample contains a f l a t o x i  n. Some uncontaminated samples show fa1 n t  
white, yel low, o r  brown fluorescence bands towards the top of the  
f l o r i s i l  layer ,  I f  the bands have no d e f i n i t e  b l u i s h  t i n t ,  samples 
are  negat i  ve. 
Est imation o f  the a f l a t o x i n  content o f  ex t rac ts  by th in- layep 
Chromatography : 
I f  sample i s  p o s i t i v e  by minicolumn screening t e s t ,  c o l l e c t  4 m l  
a1 kali-washed f i r s t  CHCl e x t r a c t  i n  10 ml graduate. Discard any o f  
f i r s t  CHC13 ex t rac ts  remaining i n  separatory funnel.  Add 10 m l  C H C I 3  
t o  acetone-water i n  separatory funnel and repeat steps i n  CHC13 
ex t rac t i on  sectton. Combine 4 m l  KOH-washed CHC13 from second CHC13 
ex t rac t i on  w i t h  4 m l  from f i r s t  CHC13 ex t rac t ion  and t rans fe r  t o  125 m l  
separatory funnel . Add 50 m i  0.03% H2S04 and s w i r l  gent ly  f o r  30 seconds. 
Col l e c t  6 m l  CHCl l aye r  i n  10 m l  v i a l  and evaporate t o  dryness i n  4 0 ' ~  
water bath. Add 100 p l  o f  the same solvent.  D ~ s s o l v e  residue i n  v i a l  
by shaking v igorously  f o r  1 mine Perform TLC quanti  t a t i on ,  
Preparatfon of TLC p la tes  : 
Kiesel gel %-HR' Chromatoplates: 
Weigh Kleselgel 'G-HR' (30 g) i n t o  a stoppered flask and shake 
for 1 min with d i s t i l l e d  water (60 ml), The r e s u l t i n g  s l u r r y  i s  s u f f i c i e n t  
t o  coat f i v e  20 x  20 cm plates. Coat the p lates w i t h  a  layer  of 
s l u r r y  250 p t h i c k  and leave the p lates i n  a  dust-free atmosphere u n t i l  
gel l e d  (10-15 min.) . Heat the p lates for one hour i n  a  forced draught 
oven a t  1 1 0 ~ ~ .  Cool the p lates i n  a  dust- f ree atmosphere for  30 min 
and s tore  them i n  a  p l a t e  cabinet, 
Development o f  the p lates:  
Apply 20 pl e x t r a c t  samples t o  the  chromatoplates using a  
micropi pe t teo  Wash the  micropi pe t te  thoroughly a f t e r  appl i ca t ion  o f  
each extract ,  The micropipettes may be reused a f t e r  washing I n  5 
percent sodi um hypochlori t e  so lu t i on  fol lowed by water and f i n a l l y  acetone 
r inses.  Spot the ex t rac t  samples i n  a  1  i ne  2  cm from the bottom of the 
chromatoplate and a t  l e a s t  2  cm from e i t h e r  side. They should be appl ied 
as qu i ck l y  as possib le and i n  subdued l i g h t .  When the spots are being 
appl ied t o  the coated surface o f  the chromatoplate, the solvent  be allowed 
to  spread over an area o f  n o t  more than 5 mn i n  diameter, Also spot a  
q u a l i t a t i v e  standard o f  a f l a tox in .  This helps t o  d i s t i ngu i sh  a f l a t o x i n  
spots from other  f luorescent  spots which may be present and t o  ensure 
t h a t  p la tes  are developed cor rec t ly .  
Development of TLC plates:  
Add Chloroform-Methanol (97:3) t o  the chromatography tank t o  a  
depth o f  n o t  more than l cm, L ine the tank w i th  chromatography paper 
and leave fo r  a  shor t  t ime (1 5  min) before use, Develop the chromatoplates 
u n t i l  the solvent  f ron t  has run 10 cm from the base 1Sne. Remove the  
p la tes  from the developing tank and a l low them t o  dry  i n  a i r  4n 
subdued l i g h t .  Examine p la tes  i n  a dark-room, a t  a distance of 30 cm 
from a u l t r a v i o l e t  lamp (peak emission 365 mp) and observe the  presence 
o r  absence of b lue o r  green f luorescent spots corresponding t o  a f l a t o x i n  
B a t  0.43-0.47 and G a t  0.33 t o  0.38. Compare the  f luorescent  spots 
from the  sample ex t rac ts  w i t h  those from the standards which have s i m i l a r  
$ values. 
Quanti  t a t i v e  Analysis: 
Spectrophotometri c Method f o r  Determining A f l  a tox i  n Levels (see Nabney and 
Nesb i t t ,  1965, Analyst 90 : 155-160). 
A method i s  described f o r  determining the  a f l a tox ins ,  p a r t i c u l a r l y  
a f l a t o x i n  B1, based on the i n t e n s i t y  o f  the u l t r a v i o l e t  absorpt ion a t  
363 m, a f t e r  p u r i f i c a t i o n  by th in - l aye r  chromatography. 
Scrape the Kieselgel 'G' conta in ing the a f l a t o x i n  B1 from the p l a t e  
and e x t r a c t  w i t h  co ld  methanol f o r  3 minutes. F i  1 t e r  o f f  the  methanol 
i n  a 50 m l  beaker and wash the Kieselgel ' G I  three times w i t h  methanol, 
making the  comblned f i l t r a t e s  upto 5 m l  . 
Record the u l t r a v i o l e t  absorpt ion spectrum o f  the  methanolic 
s o l u t i o n  i n  a 2 cm c e l l  and ca l cu la te  the amount o f  a f l a t o x f n  B1 present 
i n  the  sample. The o p t i c a l  densi ty  a t  363 mu. minus t h a t  a t  420 mp, 
i s  used f o r  ca lcu la t ions .  
6 
D x M x 1 0  u g p e r  The a f l a t o x i n  B1 concentrat ion i s  given by , 
5 m l  where 0 i s  the corrected o p t i c a l  dens i ty  a t  363 mp, M i s  the  
molecular weight (312) o f  a f l a t o x i n  B1, and e i s  the molar extinction 
c o e f f i c i e n t  (22,000). 
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